ABSTRACT

We examined the association
between race and thyroid stimulating
hormone (TSH) level in 809 consec-
utive Black or White adults tested for
mild suspicion of hypothyroidism
with a normal TSH result. The mean
TSH level of Blacks was 0.4 (SE .053)
mU/L lower than that for Whites af-
ter age and sex adjustment, race ex-
plaining 6.5 percent of the variation in
TSH levels. A validation sample
yield similar results. This finding sup-
ports the possibility that differences
in thyroid function and/or regulation
may be associated with race. (Am J
Public Health 1991;81:505-506)
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Introduction

In two recent reports the incidental
finding of an association between race and
primary hypothyroidism has been not-
ed.1:2 The odds of both borderline and
substantial thyroid stimulating hormone
(TSH) elevations were greater among
Whites than Blacks, controlling for age
and sex. An increased risk of autoimmune
thyroiditis among Whites has also been
mentioned in thyroid textbooks,3# but
supported mainly by old hospital preva-
lence studiess-¢ with biases likely favoring
detection of disease among Whites. Age
and sex associations for primary hypothy-
roidism and autoimmune thyroiditis are
well accepted, with previous studies doc-
umenting corresponding age and sex as-
sociations with TSH levels as well.”® We
hypothesized that a similar association
would be found between race and TSH
levels if there were a substantial racial as-
sociation for hypothyroidism and autoim-
mune thyroiditis.

Methods

Subjects were consecutive adult pri-
mary care patients of the George Wash-
ington University Health Plan that had a
TSH level for suspicion of hypothy-
roidism due to nonspecific symptoms or
signs from April 1985 to March 1987. Pa-
tients on medications known to affect thy-
roid function tests or with a history of thy-
roid disease were excluded. Of 880 such
patients identified, 33 were excluded due
to an abnormal TSH level and 38 because
either no race or one other than Black or
White was noted in the medical record.
This analysis is restricted to the remaining
809 Black or White patients tested for sus-
picion of hypothyroidism and found to
have TSH levels within normal limits.
Categorization of race was generally by
patient self-report on the data base form in
the chart. The racial demographics of this
sample were similar to those of the entire
health plan patient population.

The Magic TSH RIA (CIBA Corning
Magnetic Immunochemistries, Medfield,

MA) with normal limits of -5 mU/L was
utilized for all TSH determinations ob-
tained during the initial study period. A
linear regression analysis was used to test
for an association between race and TSH
level. The model utilized TSH as the de-
pendent variable, with age, sex, and race
as independent variables, and chronic
medical problems and/or medication use
(both treated as dichotomous variables) as
potential confounding factors. An analysis
utilizing a log transformation of TSH to
normalize the skewed distribution yielded
similar results. Interactions between the
independent variables were evaluated and
a P-value of 0.10 or less was required to
remain in the final model in a stepwise
procedure.

In August 1989, a validation sample
of 97 patients with normal TSH levels was
collected at the study site by the same
methods. The sample size was calculated
to assure a 90 percent power of detecting
a 0.4 mU/L difference in mean TSH levels
at a 0.05 level of significance. The Magic
mab TSH (CIBA Coming Magnetic Im-
munochemistries), an immunoradiomet-
ric sandwich assay with normal limits of
0.34.5 mU/L, was utilized for the TSH
determinations on this patient sample.
The analysis proceeded as described
above.

Results

Of the patients from the initial study
sample, 406 were Black and 403 were
White. The interaction terms did not
achieve a P-value of 0.10 or less and were
thus eliminated from the final model.
Chronic medical conditions and medica-

From the George Washington University Med-
ical Center (Schectman, Kallenberg, Hirsch)
and the Georgetown University Hospital (Shu-
macher). Address reprint requests to Joel M.
Schectman, MD, MPH, Department of Health
Care Sciences, George Washington University
Medical Center, 2150 Pennsylvania Avenue,
NW, Rm 2B-420, Washington, DC 20037. This
paper, submitted to the Journal March 8, 1990,
was revised and accepted for publication Au-
gust 6, 1990.

American Journal of Public Health 505



Public Health Briefs

TABLE 1—Linear Regression Model of TSH as a Function of Race
Standard
Variables Sample Coefficient Error P-value
Age* Initial 0.007 0.002 0.004
Validation 0.006 0.006 0.32
Sex* initial —0.081 0.074 0.27
Validation -0.45 0.23 0.06
Race*** initial 0.402 0.053 <0.0001
Validation 0.45 0.18 0.0t
*in years.
**Coded: female = 0, male = 1.
***(Coded: Black = 0, White = 1.

tion use were not significantly associated
with TSH levels. Age and race, but not
sex, were independently predictive of
TSH levels within the normal range (Table
1). Race explained 6.5 percent and age 0.8
percent of the variation in TSH levels.
‘Whites had an age- and sex-adjusted mean
TSH level 0.4 mU/L higher than Blacks.

Of the 97 patients in the validation
sample, 51 were Black and 46 were White.
The regression analysis again reveals an
association between TSH level and race
independent of sex and age. Race ex-
plained 5.5 percent of the variation in TSH
levels with Whites having an age- and sex-
adjusted mean TSH level 0.45 mU/L
higher than Blacks.

Discussion

The present analysis reveals a racial
association for TSH levels within the nor-
mal range in a population of primary care
patients tested for generally mild suspi-
cion of thyroid disease. The fairly large
mean difference in TSH levels between
Blacks and Whites in the two samples sug-
gests that this association may be of clin-
ical importance and is consistent with pre-
viously reported findings of a higher
prevalence of borderline and frankly ele-
vated TSH levels in Whites.!-2 The asso-
ciation between race and TSH level was
much stronger than that for age or sex,
factors known to be associated with TSH
level. An older sample would likety have
demonstrated a greater age and sex de-
pendency, however.
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Itis unlikely that these results are due
to chance, given the highly significant
P-value and the similar results obtained in
the validation sample using the newer su-
per-sensitive TSH assay.

It is possible that biased selection
could account for these results since nei-
ther data set resulted from a random sam-
pling of the population. This was neces-
sary since, to our knowledge, no data base
is available that contains race and TSH
data for a normal reference population.
However, for such a selection bias to have
occurred, presumably euthyroid Whites
with TSH levels higher in the normal
range than Blacks (controlling for age and
sex) must have been preferentially tested
in both study samples. We are unaware of
any reason for this to have occurred.

Several possible explanations of a ra-
cial association for normal TSH levels can
be suggested. Environmental factors such
as iodide consumption* might vary suffi-
ciently between Blacks and Whites in the
study population to affect thyroid function
and account for the racial association. It is
also possible that genetic factors differ be-
tween the Black and White patients tested
and could account for a difference in TSH
levels. Given previously determined rela-
tionships between race, gene frequency,
and autoimmune disease,10:!1 such an as-
sociation would not be surprising and has
in fact been suggested by one study of
post-partum thyroid dysfunction.?2 Popu-
lation-based data are needed to confirm an
association between race and thyroid
function, as well as establish a link with

antithyroid antibodies or other factors.
Such information should be available from
the NHANES III database in the fu-
ture. O
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